Dementia is an important public health priority. Caring for a person with dementia can be very challenging. A better understanding of dementia is important for both patients and carers. The main objective of this research was to help to improve the quality of interaction between dementia patients and carers. The aim of this research is to investigate how games could support dementia carers through, initially developing a conceptual framework. The research analysed 10 existing games within health education. Game content, such as Game play, Avatar portrayal, Gameworld graphics, Sound/Music and Storyline, were examined in order to help family members who may be carers. This paper discusses the different ways in which various aspects of games could be used to help and support dementia carers from their own perspectives.
Introduction
Dementia is major cause of disability (WHO, 2015) . Misconceptions create problems, often leaving dementia sufferers isolated and locked within themselves. Negative reactions can lead to hopelessness and frustration. Dementia carers need strong support in various ways. Carers and family need to have ability to cope with dementia patients through patience and kindness (Graham, et al., 1997, p.931) . Being a carer with ongoing responsibilities in the long term is physically and mentally exhausting. A dementia carer might have to change his or her lifestyle to accommodate a patient and as a result can become depressed from the pressures of caring. (McDougall, et al., 2014 , p.82) (Robinson, et al., 2010, p.659 ).
In some instances, games can be used to solve complex problems and also to develop practical skills (Hildmann & Hirsch, 2008) , and can be a platform for education, brain training or to change user's behaviour (Hamari, et al., 2014, p.3026) . Such a serious game is created for a serious intervention in health, business or education rather than entertainment. For instance, an Advergame can be used to create interactive situations with brands, thereby developing marketing communications tools for particular products. Gamification is the addition of game elements within a given situation, to increase a user's motivation and engagement. Games for social change have been used to raise public awareness of social issues, such as human rights, climate change and public health. Hence games can used to help address these problems (Hildmann & Hirsch, 2008 ).
Related work
The findings of related researches are surveyed to identify the most important needs of dementia carers, with special attention to highlight the differences between these and those of the patients.
Currently, there is no definitive cure for dementia, so the focus of its treatment is on slowing down the progression of the disease and reducing memory loss (Alzheimer 2013, Hughes 2014). Trials of different combinations of psychotherapy, environmental modification and medication have been explored for this purpose. As it is postulated that stimulation and positive reinforcement could reduce dementia-related impairment (Mulvenna 1 & Nugent 2, 2012), many researches have been focused on the investigation of the effectiveness of using interactive games for the purpose of dementia treatment. The findings of such researches might be useful in educating and informing the carers about the care of the patients. However, more importantly, the research about dementia carers point out that most carers need: to be supported in their psychiatric health. Additionally, being properly informed about their care for their patient will improve the carer's emotional state, too. The interventions are very important to help combat stress and depression (Kurz, et al., 2010) (Graham, et al., 1997) . There is help available related to dementia patients and carers in the local communities, but they are focused on the patient rather than the carers. However, there is some support for local groups such as "Dementia Friends". Dementia Friends run sessions to understand dementia that will help dementia carers get essential knowledge to take carer of their patients.
Interactive games with dementia
From studies of memory and learning, it is known that, in response to external stimuli, brain cells send out signals to other interconnected brain cells as well as adjusting these interconnections ( Takeuchi . The more a link is triggered, the more reinforced connections there will be, and the stronger the link will become. The more these connections there are, the more certain the learned response will be triggered, and the less likely the memory will be lost. Hence this reinforcement is a mechanism that safeguards against the loss of memory and learning from brain damage (Hoey 1 & Mihailidis 2 & Zutis, 2010).Therefore, it is important to provide stimuli to the brain to encourage brain cells to maintain important interconnections. As different parts of the brain are responsible for different bodily functions and are responsive to different stimuli, it is important to provide different kinds of stimuli, not just verbal ones. This is where art and interactive games can contribute (Ang 1 & Siriaraya 2, 2014).
Interactive games could be used to stimulate sensory activities and thus provide stimulation to the brain for its treatment. These give the opportunity for the patients to reinforce their memory through recalling. Such games have also been used to reduce the loss of short-term memory (Mulveena 1 & Nugent 2, 2012). Some of these games have also been based on creative arts and have been used to stimulate the brain through physical and mental activities such as vision, hearing, touching, and movement. Though these developments concentrate on assisting the therapy of the patients, they also provide tools for either facilitating patient-carer interaction or elevating burden on the carers, They could also be used by carers for recreational purposes to improve their quality of life.
Dementia carer support
There is quite a number of research into dementia itself but there is little research about dementia care. This chapter focuses on support for dementia carers.
Individuals have used social media to create online groups for people with dementia, but most of these online communities concentrate on dementia physiotherapy and mediation information; there is currently no research and online community specifically for helping dementia carers. CarersUK is an organization connected with the NHS, which supports carers in general. On their website, 2 they have some information about how to help in different ways, such as financial, practical and health. This website provides an online forum, which is for carers to discuss and share their information, but every thread is very specific and does not provide an easy gateway for people to get advice about their precise problems. It shows a lot of information, but the information is grouped by topic too generically and vaguely that discourages a user from engaging with it. It has limited professional advice for people about how to look after dementia patients. A better way would be to create online regional community for individuals to connect with each other in a meaningful manner, focusing specifically on dementia carers. It is also possible to use a game as a support tool to help carers be more aware of issues related to dementia care, and to develop better coping strategies.
There are different ways to help dementia carers, such as psycho-education, support and information, training courses and involvement of other family numbers, etc. (Nice, 2006, p.34) . Dementia patients normally need physiotherapy and medication. Both dementia patients and carers need information about dementia and training courses to understand how to face the issues that living with dementia brings. Dementia patients and carers might need psychological education and also might need to have a community to share their experiences (Nice, 2006, p.34 ). Psychological education is the education in understanding how best to cope with a mental health condition so that a mental health patient can live as good a life as possible.
There are platforms that could be used to support dementia carer such as social marketing, social media and games. Social marketing is 'transtheoretical' (Corner & Randall, 2011 , p. 1007 ). The transtheoretical model (TTM) shows how a person transitions to a healthy life (Levit, et al., 2015) . Social marketing includes a build-up in conversation and creating communities to engage people. Social media is about engagement and communication (Hanna, et al., 2011, p.268) . Social media through games can also educate people about dementia. Games collaborations with social networks can impact on the well-being and quality of life of an individual by exposing them to an online support community (Michailidou, et al., 2014, p.282) . A social network game is a digital game played via a social network. Social networks allow a person to interact with friends, establish relationships and engage in teamwork or compete with other people.
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Serious Games Support dementia carers in game 4 Playing an interactive advertising game can be an enjoyable experience, which could increase learning, exploratory and participatory behaviours.
Game research methodology
Game research analysis categories games in different ways. One of such categorisation, shown in Figure 1 , is by genre (Table 1) , platform (Table 2) , purpose (Table 3 ) and content ( Table 4 ). The game analysis shows how to find out the suitable intervention for dementia carers, as well as how to build up the intervention as communities, or give education opportunities which link with health issues. 
PLAYSTATION
PlayStation games are of a higher quality than the equivalent XBOX and PC games.
NINTENDO
Nintendo games are more for families or communities to share the time with. Wii U involves small games to play with group. Nintendo 3DS is a small platform easy to take anywhere.
PC
PCs are used to play many different types of games but their quality might not be as good as XBOX or PlayStation versions.
MOBILE
Mobile games are suitable to play for short periods. Users can play while waiting for a short time or during a break. It also can link with social media. 
Games for Education
Develop games platforms for education.
In between, Meltdown, Refugee Mario
Social Game
Most social games are played online and also require interaction between players. It also might be able to connect with a user's social network. Social games (Crawford, 2003) how to deal with the markets' needs.
Game analysis
A subsection of games, which improve a user's health, education or social connections were analysed by their component parts and content. They were categorised by genre and platform, and their benefits to the user were described. The content analysis components were used to analyse the different games. All 10 games were analysed across each different elements: health, education and social. The games were analysed by the volume of sales, popularity, success and features. The game analysis was used to analyse the different purposes of the games, in order to find out which of these is suitable as the focus to create a game for this research.
Game analysis by category
The games chosen were focused on health, education and social interaction and were categorised by genre and platform. Genre and platform was analysed according to the categories in Table1 and Table 2 . The game analysis scores correspond to percentages (where 1=100%, 0.5= 50%, and 0=0%), according the game analysis methodology. Games for health tend to improve a user's physiological or psychological health. "Pokemon Go" concentrates on improving a user's physiological health. "Sea Hero Quest", "ReMission", and "Win the White House" train a user's brain or tell a story in order to help users understand how to deal with particular problems. Educational games can tell a story which influences a user's behaviour. A user's thinking can be influenced and knowledge about how to deal with certain problems can be passed on. For example, "That Dragon, Cancer" tells a story about how to look after children who have had cancer. "Aviation Empire" explains about how to run an airline. The game "Backpacker" explores how to tackle the problems faced when a person spends time travelling to different countries. Games can help social communication, and many games that were looked at encourage this behaviour. Board games are normally played with two or more players, which is very social within a small group. Online games spread the interaction with a large number of people; while it is not very easy to achieve, it will only improve as the technology matures. The percentages of agreed and disagreed replies regarding statements related to the health, education and social elements of the ten chosen games are presented in Table 6 . The percentages of strongly agreed and partly agreed amongst the agreed replies are also shown. According to these figures, the majority of responses agree with the statements regarding these three elements. The highest percentage of agreements is with the education elerments ar 95% and the lowest with the health element at 55%. And, amongst the agreed responses, the one with the education element receives the highest percentage of strongly agreed at 68% whilst even the lowest figure with the social element stands at 54%. In other words, the results positively affirm the hypothesized framework formulated at the end of the previous stage of this research. There are many games available that focus on a user's health and education. Some of these games also have a social aspect allowing a user to share their gaming experience with other users.
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Of the sample of games chosen, half were aimed at the health market, which fell into three distinct categories: action games, which improve a user's health during game play; brain training games, which help improve a user's cognitive ability in some way; and informative titles that teach users how to prevent and fight certain diseases.
The data suggests that both online and board games can be educational. Table games seem to have a greater social aspect to them, probably partly due to the number of players that play a board game in one place. Most board games are played by two or more players. Online games can be played with huge numbers of people: in a survey of more than 8,800 gamers conducted earlier this year, 72 percent of US respondents said they played games online, up from 67 percent last year (Statista, 2016). However, despite the increase of online games, the board game format seems to encourage social interaction to a greater extent. Some online games are focused on a social aspect such as "Happy Farm". In this game, a player can play anytime with other players and send online gifts to others. As Figure 2 shows, both genres of games (Brain and Action) delivered an educational message. This is not very surprising as all the games were chosen with an educational slant. The results also show that action games are less social than games that tax the brain. This may be due to the sample chosen, in which most of the action games chosen were online games, or it could be a feature of that type of game. Support dementia carers in game 8 In fact, most video games (which include all online games) tend to be action games (see Figure 3) . Is this fact the reason why most online games do not have a big social aspect, or are online games simply less sociable than their board game counterparts?
Board games seem to involve a user using their brain to a greater extent, whereas online games seem more likely to be action games, involving quick reaction speeds. Board games tax the user's brain to a greater extent. Strategy and teamwork is often involved in board games in order to win and hamper other players. Some brain games can involve quick reactions too, like "Cortex Challenge". Online games often require more practice to complete. In the game "Eldue", a user can start to understand how depressed people feel and practice how to get out of darkness using ice flows to control the snow and attempt to get stars; the user must practice repeating the same quick actions in order to complete the game.
Games for dementia carers
Through the educate, health and social elements, games for dementia carers help them to understand dementia itself and build up the positive relationship with their patients and peers. Health is the main component in games for dementia carers. Education games provide the knowledge of health issues to support carers. In this research, the games are analysed. The social element constitutes additional support. It is complex because it includes both the online and offline cases. The online ones attain its social functionality by linking the social media and social marketing to raising the awareness of dementia as well as facilitating the discussion and sharing of carers' experiences. The offline alternatives achieve this by being able to connect with the local communities. In summary, the ideal of the social element is connect with online and offline platforms.
Game system for dementia carers
As online technologies would be able to spread the message quickly, choosing the online platform to be able to link with actual communities would achieve more meaning for the game. From the game analysis, it is found that two types of genres are usable for dementia carers. These are:
• Simulation: by building up the actual world for players. It can depict actual situations to help people understand dementia. Simulation provides the reality of living with dementia. In the game, player can gain experiences about the symptoms of dementia and feel what the patients may feel.
• Adventure: by using an adventure game to explore the real problems and solve them, thus helping dementia carers face them in real life.
In order to provide the knowledge of the health issue, the suitable game system for dementia carers should be able to bring awareness to the internal feelings of the patients as well as providing information on the best solution to deal with particular problems.
Game content for dementia carer
Games for dementia carers are for family carers as general players to understand dementia. The game content is focused on the health issues. Thus, the message conveyed by such a game is more important than entrainment. The game content for dementia carers can be delivered in four sections including game play, game world graphics, sound and music and story line.
• Game Play: The health related knowledge and skill for dementia carers can be provided through game play, such as giving suggestion via messages to anyone supporting a dementia patient as a family carer.
• Game World Graphics: Game world Graphic can be used to help dementia carers connect with the game environment to real life, such as constructing a virtual environment to resemble the physical one to resonate with the players.
• Sound and Music: The game stories for dementia carer focus on the dementia patients' life and their feelings. These also help the carers share their experiences. Sound and music could be used to tell the stories of dementia patients and carers in their daily lives.
• Storyline: The games could provide knowledge about dementia and how to look after dementia patients, by creating the stories about the dementia situation.
Game purpose for dementia carer
The purpose of a game for dementia carers could be health, education or social. Through games for health, once players understand dementia, they will be able to live with dementia more positively and manage themselves better. Through games for education, the players receive education and information about dementia, receiving the knowledge about how to living with dementia. Games for social, on the other hand, can be used to link with more online network and local communities to increase community size, 
Conclusions
This paper discusses the games for exciting dementia patients and supporting dementia carers. Whilst games for dementia therapy focus on braining training, games can be as an education, health and social platform for supporting dementia carers. Games can have different purposes, such as health, education and social. Most of the analysed games focus on one of these purposes, but a few games have up to two purposes. The findings show that the games most valued by dementia carers are those that improves the carers' education, health and community connections. Games could be used to circulate more issues facing the players' own lives. Games could also be used to improve the relationship between dementia patients and their carers. The intervention could be a platform to educate people, as well as being a type of therapy to release their stress and negative emotions. The intervention could also help by increasing the size of a user's community, so the carer will experience less feelings of isolation and become better equipped to face the problems of looking after their family member.
The results of this research suggest that there are three interrelated elements of games for dementia carers, namely:
• Games for health for dementia, which provide a platform for the transfer of knowledge about dementia and how to look after dementia patients to improve their health behaviour.
• Games for education for dementia, which provide the platform with an education element to increase the dementia carer's knowledge and understanding of dementia itself.
• Social games, in which the social element is realised through raising awareness of dementia and allowing the player to discuss these issues. This is also achieved by fully supporting dementia carers' need to link with both an online social network and the local community.
The games for dementia carers should have a clear message, should be easy to play and should be suitable for a general public group. A game that relies too much on special effects will lose focus. Players could become confused and feel pressurised to get into the game. Below are some suggestions for game play, avatar portrayal, game world graphics and storyline for dementia carer users:
• Gameplay -Communicate a simple and clear message. Excessive messages create a negative effect.
• Avatar Portrayal -A simple avatar helps create an environment conducive to living well. Supply an environment that focuses on the person rather than the dementia.
• Game-world Graphics -Clear and simple visuals to help the player to remain focused on the game message.
• Storyline -The subject matter of the story could be normal day-to-day life. It could describe the symptoms of this specific issue. The player, given an understanding of the symptoms, will find ways to resolve it.
In general, there are elements to be aware of when designing a game for change, especially health issues. These are:
• Simple design -Ease of accessing and understanding the games. For example, 'Sea Hero Quest' uses simple design to build up the sea environment which is easy to read and retains interest in the game.
• Easy play -Suitable for the general public user.
Easy play will help understanding of the game story. For instance, the Dysphagia Game is easy to play and understand, communicating information on Dysphagia issues.
• Provide information and message -Communicate the information and message in a suitable timeframe that raises awareness. Overloading information and message will make the player lose interest and focus as in 'Life in Spain'. The Cancer game communicates the message through the player playing the game. The player will understand the health behaviours during gameplay.
• One task in each level -Too many tasks will confuse the player. The player might be confused about what to do and lose interest. For example, 'Sea Hero Quest' has one task in each level so the player can easily follow the game.
